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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a substrate processor and 
developing device which can prevent generation of a water stain 
(residue) at the time of spin drying of a rinse solution after a 
substrate is developed. 

SOLUTION: A developing device 38 in the substrate processor 
includes a stage 51 having a mount surface on which a substrate G 
is mounted, a rotary means for rotating the stage, a developing- 
solution supply means 56 for supplying a developing solution onto 
the substrate on the stage, a rinse-solution supply means 63 for 
supplying a rinse solution onto the substrate on the stage for clean 
the developing solution, and a blow gas supply means 62 for drying 
and removing the rinse solution remaining on the substrate by 
blowing a gas on the substrate on the stage. The blow gas supply 
means ejects the gas onto the substrate while moving from the 
central part of the substrate toward a peripheral part thereof. The 
rinse solution supplymeans supplies the rinse solution to the 
central part of the substrate and then, prior to the gas ejection 
from the blow gas supply means, supplies the rinse solution onto 
the substrate while moving from the central part of the substrate 
toward the peripheral part thereof. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the substrate processor equipped with the thin film formation section which applies coating 
liquid to a substrate and forms a thin film, and the development section which develops the circuit pattern 
exposed by said thin film said development section The stage which has the installation side in which a 
substrate is laid, and a rotation means to rotate a stage, A developer supply means to supply a developer 
to the substrate on a stage, and a rinse supply means to supply the rinse for washing a developer to the 
substrate on a stage, It is the substrate processor which is equipped with the blow gas supply means which 
carries out desiccation removal of the rinse which remains on a substrate by spraying gas on the substrate 
on a stage, and is characterized by said blow gas supply means injecting gas to a substrate, moving toward 
a periphery from the core of a substrate. 

[Claim 2] In the substrate processor equipped with the thin film formation section which applies coating 
liquid to a substrate and forms a thin film, and the development section which develops the circuit pattern 
exposed by said thin film said development section The stage which has the installation side in which a 
substrate is laid, and a rotation means to rotate a stage, It has a developer supply means to supply a 
developer to the substrate on a stage, and a rinse supply means to supply the rinse for washing a 
developer to the substrate on a stage. Said rinse supply means The substrate processor characterized by 
supplying a rinse to a substrate, moving toward a periphery from the core of a substrate. 
[Claim 3] In the substrate processor equipped with the thin film formation section which applies coating 
liquid to a substrate and forms a thin film, and the development section which develops the circuit pattern 
exposed by said thin film said development section The stage which has the installation side in which a 
substrate is laid, and a rotation means to rotate a stage, A developer supply means to supply a developer 
to the substrate on a stage, and a rinse supply means to supply the rinse for washing a developer to the 
substrate on a stage, It has the blow gas supply means which carries out desiccation removal of the rinse 
which remains on a substrate by spraying gas on the substrate on a stage. Said blow gas supply means Gas 
is injected to a substrate, moving toward a periphery from the core of a substrate. Said rinse supply means 
The substrate processor characterized by supplying a rinse to a substrate, preceding with gas injection 
from a blow gas supply means, and moving toward a periphery from the core of a substrate after supplying 
a rinse to the core of a substrate. 

[Claim 4] The substrate processor according to claim 3 which said rinse supply means and said blow gas 
supply means are one, or is characterized by being moved synchronously. 

[Claim 5] In the processing equipment which develops the circuit pattern exposed by the thin film on a 
substrate The stage which has the installation side in which a substrate is laid, and a rotation means to 
rotate a stage, A developer supply means to supply a developer to the substrate on a stage, and a rinse 
supply means to supply the rinse for washing a developer to the substrate on a stage, It is processing 
equipment which is equipped with the blow gas supply means which carries out desiccation removal of the 
rinse which remains on a substrate by spraying gas on the substrate on a stage, and is characterized by 
said blow gas supply means injecting gas to a substrate, moving toward a periphery from the core of a 
substrate. 

[Claim 6] In the processing equipment which develops the circuit pattern exposed by the thin film on a 
substrate The stage which has the installation side in which a substrate is laid, and a rotation means to 
rotate a stage, It has a developer supply means to supply a developer to the substrate on a stage, and a 
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rinse supply means to supply the rinse for washing a developer to the substrate on a stage. Said rinse 
supply means Processing equipment characterized by supplying a rinse to a substrate, moving toward a 
periphery from the core of a substrate. 

[Claim 7] In the processing equipment which develops the circuit pattern exposed by the thin film on a 
substrate The stage which has the installation side in which a substrate is laid, and a rotation means to 
rotate a stage, A developer supply means to supply a developer to the substrate on a stage, and a rinse 
supply means to supply the rinse for washing a developer to the substrate on a stage, It has the blow gas 
supply means which carries out desiccation removal of the rinse which remains on a substrate by spraying 
gas on the substrate on a stage. Said blow gas supply means Gas is injected to a substrate, moving toward 
a periphery from the core of a substrate. Said rinse supply means Processing equipment characterized by 
supplying a rinse to a substrate, preceding with gas injection from a blow gas supply means, and moving 
toward a periphery from the core of a substrate after supplying a rinse to the core of a substrate. 
[Claim 8] Processing equipment according to claim 7 which said rinse supply means and said blow gas 
supply means are one, or is characterized by being moved synchronously. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the processing equipment for being prepared in the 
substrate processor and this substrate processor for forming a thin film and a circuit pattern in a liquid 
crystal display (LCD) substrate etc., and developing said circuit pattern. 
[0002] 

[Description of the Prior Art] Generally, in the production process of a liquid crystal display, in order to 
form the thin film and circuit pattern of ITO (Indium Tin Oxide) on the surface of a glass substrate, the 
same photolithography technique as the case of a semi-conductor production process is used. The circuit 
pattern which resist liquid was applied by resist liquid spreading processing on the surface of the glass 
substrate in this case, and the circuit pattern was exposed by exposure processing by the resist film on a 
glass substrate, and was exposed by the resist film by the development is developed. 
[0003] By said development, after the substrate has rotated, a developer is supplied on a substrate and 
development is performed, for example. Then, the rinse for flushing a developer is supplied to the core of 
the rotating substrate. The rinse supplied to the core of a substrate is dried and removed so that it may be 
shaken off according to the rotation centrifugal force (wind end phenomenon) of a substrate also in itself, 
while flowing toward the periphery of a substrate according to the centrifugal force by rotation of a 
substrate and flushing the developer on a substrate after that. Moreover, desiccation of the core of a 
substrate is also performed by the N2 blow which can come, simultaneously sprays N2 gas on the core of a 
substrate. 
[0004] 

[Problem(s) to be Solved by the Invention] By the way, if it is in desiccation and removal (spin desiccation) 
of the rinse by the rotation centrifugal force (wind end phenomenon) of a substrate, since the rotational 
speed of a substrate is as quick as a periphery, desiccation of a substrate periphery precedes. That is, the 
substrate is dried toward the core from the periphery. Moreover, it is parallel to the desiccation which goes 
to such a core, and the rinse of the core of a substrate flows to the periphery of a substrate by N2 gas 
sprayed on the core of a substrate. Thus, the desiccation field which spreads to a substrate core will 
collide on a substrate from the rinse which goes to a substrate periphery that the flow direction and the 
desiccation direction of a rinse by N2 blow are the reverse sense substantially, and a substrate periphery, 
and the rinse which goes to a substrate periphery will flow the already dried substrate top after it. 
Therefore, on a substrate, when a rinse follows the dry substrate top, a water stain (residue) occurs. When 
rotating a substrate by 1000 - 1200rpm, it is easy to be generated, and especially this water stain causes 
poor etching at a subsequent etching process. 

[0005] This invention is made paying attention to said situation, and the place made into the purpose is to 
offer the substrate processor and processing equipment which can prevent generating of a water stain 
(residue) at the time of spin desiccation of the rinse after substrate development. 
[0006] 

[Means for Solving the Problem] The stage which has the installation side in which a substrate is laid 
according to the 1st main viewpoint of this invention in order to attain said technical problem, A rotation 
means to rotate a stage, and a developer supply means to supply a developer to the substrate on a stage, 
A rinse supply means to supply the rinse for washing a developer to the substrate on a stage, It has the 
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blow gas supply means which carries out desiccation removal of the rinse which remains on a substrate by 
spraying gas on the substrate on a stage. Said blow gas supply means The substrate processor and 
processing equipment which are characterized by injecting gas to a substrate are offered moving toward a 
periphery from the core of a substrate. 

[0007] Moreover, the stage which has the installation side in which a substrate is laid according to the 2nd 
main viewpoint of this invention, A rotation means to rotate a stage, and a developer supply means to 
supply a developer to the substrate on a stage, It has a rinse supply means to supply the rinse for washing 
a developer to the substrate on a stage, and the substrate processor and processing equipment which are 
characterized by said rinse supply means supplying a rinse to a substrate, moving toward a periphery from 
the core of a substrate are offered. 

[0008] The stage which has the installation side in which a substrate is laid according to the 3rd main 
viewpoint of this invention, A rotation means to rotate a stage, and a developer supply means to supply a 
developer to the substrate on a stage, A rinse supply means to supply the rinse for washing a developer to 
the substrate on a stage, It has the blow gas supply means which carries out desiccation removal of the 
rinse which remains on a substrate by spraying gas on the substrate on a stage. Said blow gas supply 
means Gas is injected to a substrate, moving toward a periphery from the core of a substrate. Said rinse 
supply means After supplying a rinse to the core of a substrate, it precedes with gas injection from a blow 
gas supply means, and the substrate processor and processing equipment which are characterized by 
supplying a rinse to a substrate are offered, moving toward a periphery from the core of a substrate. In this 
case, said rinse supply means and said blow gas supply means are one, or being moved synchronously is 
desirable. 
[0009] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained to a detail, 
referring to a drawing. 

[0010] Drawing 1 - drawing 5 show the 1st operation gestalt which applied this invention to the spreading 
development system (substrate processor) 1 of a LCD substrate. This spreading development system 1 is 
once delivered to the exposure system (EXP) shown in drawing by 2 after applying resist liquid to a LCD 
substrate, receives again the substrate after exposure processing was carried out by this exposure system 
2, and performs a development 

[001 1] In order to perform such a series of processings, this spreading development system 1 The loader / 
unloader section 3 for performing loading and unloading of a LCD substrate (L/UL), The 1st process 
section 4 for performing substrate washing processing, and the 2nd process section (thin film formation 
section) 5 for performing spreading (coating) of resist liquid, periphery resist removal processing, etc., It 
has the 3rd process section (development section) 6 for performing a development, and the interface 
section (I/F) 7 for delivering a substrate between the exposure systems 2. 

[0012] A loader / unloader section 3 is equipped with the cassette installation base 10 and the conveyance 
section (C/S) 1 1. On the cassette installation base 10, two kinds of cassettes C1 and C2 are laid. For 
example, the LCD substrate before processing is contained by the 1st cassette C1, and the LCD substrate 
after processing is contained by the 2nd cassette C2. 

[0013] Moreover, the 1st subarm device 13 is formed in the conveyance section 1 1. It has an arm 14, for 
example, and by [ which can hold a substrate ] making it circle, making this arm 14 move, and making it go 
up and down, this 1st subarm device 13 takes out the substrate contained by the 1st cassette C1, and can 
receive and pass it to the 1 st process section 4 side now. In addition, the substrate which all processings 
ended is contained by this 1st subarm device 13 from the 1st process section 4 side to the 2nd cassette 
C2. 

[0014] The 1st process section 4 has the 1st Maine arm device 15 which receives a substrate from the 1st 
subarm device 13. It circled on the base 17 which runs the 1st central conveyance way 16 top installed 
along the direction of Y, and this base 1 7, and this Maine arm device 1 5 moved, and is equipped with the 
arm 1 8 by which a vertical drive is carried out. 

[0015] Two washing units (SCR) 19 which consist of brush scrubbers are formed in the one side of the 1st 
Maine arm device 1 5 along the central conveyance way 1 6. Moreover, heating/heating unit (H.P./H.P.) 20 
equipped with a hot plate, the excimer unit (Excimer Unit) 21 as the dry type washing section which 
performs organic substance washing by excimer UV light, and the refrigeration unit (COL) 22 equipped with 
a cooling plate are formed in the other side of the 1st Maine arm device 15 along the central conveyance 
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way 16, respectively. 

[0016] Here, the notation of "heating/heating unit (H.P./H.P.)" shows among the specification that the 
heating unit which has a hot plate is accumulated and installed in two steps of upper and lower sides (all 
over drawing, written by two steps of upper and lower sides.). It is below the same. Moreover, the figures 
("H.P.1", "COL1". etc.) attached after COL showing HP and the refrigeration unit showing a heating unit 
show the class or sequence of heat-treatment or cooling processing among drawing. 

[0017] The 1st Maine arm device 1 5 takes out the substrate with which required processing was performed 
from each processing units 19-22, and conveys it one by one in another processing units 19-22 or the 2nd 
process section 5 while it carries in to each processing units 1 9-22 the substrate received from a loader / 
unloader section 3. 

[0018] On the other hand, the 2nd process section 5 is equipped with the 2nd Maine arm device 24 which 
runs the 2nd central conveyance way 23 top installed along the direction of Y. This 2nd Maine arm device 
24 has the base 25 and the arm 26 which were constituted like the 1st Maine arm device 15. 
[0019] Moreover, the spreading system unit group 100 is formed in the one side of this 2nd Maine arm 
device 24. this — spreading — a system — a unit — a group — 100 — a substrate — resist liquid — 
applying — resist liquid — spreading — processing — a unit — ( — CT — ) — 122 — resist liquid — 
applying — having had — a substrate — desiccation — processing — carrying out — reduced pressure 
drying — processing — a unit — ( — VD — ) — 1 40 — desiccation — the back — a substrate — a 
periphery — the section — unnecessary — a resist — removing — an edge — a remover — ( — ER — ) - 

- 1 23 — from — changing — these — mutual — being united — the — two — a center — conveyance - 

- a way — 23 — meeting — arranging — having — **** . Moreover, the adhesion / refrigeration unit 
(AD/COL) 29, heating/heating unit (H.P./H.P.) 30, and the heating/refrigeration unit 31 (H.P./COL) for 
performing hydrophobing processing on the front face of a substrate is arranged along the 2nd central 
conveyance way 23 at the other side of the 2nd Maine arm device 24. 

[0020] The 2nd Maine arm device 24 carries in to each processing units 28-31 the substrate received from 
the 1st process section 4, takes out the substrate with which required processing was performed from 
each processing units 28-31, and conveys it one by one to the another processing unit 28-31 or 3rd 
process section 6 side. 

[0021] The 3rd process section 6 is equipped with the 3rd Maine arm device 34 which runs the 3rd central 
conveyance way 33 top installed along the direction of Y. This 3rd Maine arm device 34 has the base 35 
and the arm 36 which were constituted like the 1st and 2nd Maine arm devices 15 and 24. 
[0022] Three development units (DEV) 38 for carrying out the development of the LCD substrate after 
exposure processing are formed in the one side of this 3rd Maine arm device 34 along the 3rd central 
conveyance way 33. Moreover, Thailand Toller (TITLER) 39 who performs a tight ring, heating/heating unit 
(H.P./H.P.) 40, and the two heating/refrigeration units 41 (H.P./COL) are arranged in the other side of the 
3rd Maine arm device 34 along the 3rd central conveyance way 33. 

[0023] The 3rd Maine arm device 34 receives a substrate [ finishing / exposure ] from the exposure 
system 2 side while transporting the substrate [ finishing / resist liquid spreading ] received from the 2nd 
process section 5 to the exposure system 2 side (interface section 7). Moreover, the 3rd Maine arm device 
34 takes out the substrate with which required processing was performed from each processing units 38- 
41, and conveys it one by one to the another processing unit 38-41 or 2nd process section 5 side while it 
carries in a substrate [ finishing / exposure ] to each processing units 38-41. 

[0024] In addition, as shown in drawing 1 , between the 1 st process section 4 and the 2nd process section 
5 and between the 2nd process section 5 and the 3rd process section 6, refrigeration units (COL) 42 and 
43 are formed, respectively. These refrigeration units 42 and 43 are used in order to make the substrate 
under processing stand by temporarily. 

[0025] Moreover, the interface section 7 consists of the delivery section 49 which has a delivery base (not 
shown) for making a substrate deliver between conveyance / standby section 47 which has a buffer 
cassette (BC) and the 2nd subarm device 46, and the 2nd subarm device 46 and the exposure system 2. 
[0026] This interface section 7 has the function which receives a substrate [ finishing / exposure ] from 
the exposure system 2, and is delivered to the 3rd process section 6 while making the substrate 
[ finishing / resist liquid spreading ] received from the 2nd process section 5 through the 3rd Maine arm 
device 34 transport to the exposure system 2 side. 

[0027] Next, the procedure in the spreading development system 1 of said configuration is explained, 
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referring to the flow chart of drawing 2 . In addition, the alphabet notation in a flow chart means that 
processing is performed in the unit to which the same sign of drawing 1 R> 1 was given. 
[0028] First, the unsettled substrate contained in the 1st cassette C1 on the installation base 10 is 
received and passed to the 1st Maine arm device 15 of the 1st process section 4 through the conveyance 
section (C/S) 1 1 from a loader / unloader section 3 (steps S1 and S2). Subsequently, organic substance 
washing of this substrate is carried out by excimer UV light in the excimer unit (Excimer Unit) 21 (step S3), 
and it is cooled after that by the 1st cooling processing (COLD by the refrigeration unit 22 (step S4). 
[0029] Next, it is cooled by the 2nd cooling processing by the refrigeration unit 42, after brush washing 
(SCR) of the substrate with which 1st cooling processing was performed is carried out by wet cleaning 
equipment 19 (step S5) and the 1st heat-treatment (H.P.1) by the heating unit 20 dries (step S6) (step S7). 
And after that, this substrate receives from the 1st Maine arm device 15 to the 2nd Maine arm device 24 
of the 2nd process section 5, and is passed. 

[0030] By the adhesion process unit 29, after surface hydrophobing processing (AD) is performed (step 
S8), as for the substrate received and passed to the 2nd process section 5, 3rd cooling processing (COL3) 
is performed (step S9). Subsequently, the substrate after hydrophobing processing is introduced into the 
spreading system unit group 100, and resist liquid spreading (CT), reduced-pressure-drying processing 
(VD), and removal (ER) of the unnecessary resist liquid of a substrate periphery are performed (step S10). 
[0031] Thus, the processed substrate is inserted in the heating units 30 and 31, and baking processing 
(H.P.2) is performed (step S11). The solvent contained in the resist liquid applied to the substrate by this 
volatilizes. Subsequently, this substrate is carried in to a refrigeration unit and cooled to an abbreviation 
room temperature (step S12). (COL4) Then, this substrate is conveyed by the interface section 7 through 
the 3rd Maine arm device 34 from the 2nd Maine arm device 24, and is received and passed to the 
exposure system 2 (step S13). And exposure processing (EXP) is performed in this exposure system 2 
(step S14). 

[0032] The substrate with which exposure processing was performed is inserted in Thailand Toller 39 
through the interface section 7 and the 3rd Maine arm device 34, and tight ring processing is performed 
(stepS 15). 

[0033] Then, a substrate is introduced into processing equipment 38 and a development (DEV) is 
performed (step S16). In this development unit 38, after the substrate has rotated, for example, a developer 
is supplied on a substrate, and development is performed. Moreover, after a developer is flushed by the 
rinse, it shakes off and desiccation is performed. 

[0034] It is cooled by the 5th cooling processing (COL5), after a substrate is finally inserted in 
heating/heating unit 40, or the heating/refrigeration unit 41 which counters this substrate and stoving is 
carried out by the 3rd heat-treatment (H.P.3) (step SI 7) (step S18). 

[0035] The substrate with which all the above processings were performed is received and passed to the 
1st subarm device 13 prepared in the conveyance section 11 (C/S) through the 2nd and 1st Maine arm 
devices 24 and 15 from the 3rd Maine arm device 34 (step S19). And it holds in the 2nd cassette C2 laid in 
a loader / unloader section 3 according to this 1st subarm device 13 (step S20). 
[0036] Next, the development unit (DEV) 38 is explained, referring to drawing 3 and drawing 4 . 
[0037] The development unit 38 of this operation gestalt is constituted so that supply of a developer and 
washing of the developer by the rinse can be performed within one chamber. Specifically, the development 
unit 38 is equipped with the rotation cup 52 (not shown to drawing 3 ) of the shape of a closed-end 
cylinder in which surrounds the substrate G by which surrounded the upper limit section of the level 
pivotable spin chuck (stage) 51 which carries out adsorption maintenance of the substrate G, and this spin 
chuck 51, and adsorption maintenance was carried out at the spin chuck 51, and the upper limit section 
carries out opening, and the lid (not shown) put on upper limit opening of this rotation cup 52. In addition, 
while a spin chuck 51 can carry out level rotation of the substrate G laid in installation side 51b when the 
revolving-shaft 51a rotated by the 1st motor (rotation means) M1 When revolving-shaft 51a goes up and 
down by the 2nd motor M2, Substrate G can be delivered between the 3rd Maine arm device 34 which 
moves along the 3rd central conveyance way 33. The drive of each motors M1 and M2 is controlled by the 
drive control section 95. Moreover, although not illustrated, for example, a drain cup is placed in a fixed 
position by the periphery of the rotation cup 52 so that the rotation cup 52 may be surrounded, and outer 
covering is prepared in the periphery of a drain cup. 

[0038] The guide rails 60 and 60 of the parallel pair prolonged along the 3rd central conveyance way 33 
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(the direction of Y) are formed in the both sides of a spin chuck 51. In this case, guide rails 60 and 60 are 
in abbreviation etc. by carrying out from the core O of a spin chuck 51, and are arranged in distance at the 
symmetry. Moreover, the development arm 56 and the rinse arm 58 as a developer supply means are 
connected with these guide rails 60 and 60 movable. Each arms 56 and 58 are prolonged in the direction 
(the direction of X) which carries out an abbreviation rectangular cross with guide rails 60 and 60 so that 
guide rails 60 and 60 may be straddled, and they are movable in the direction of Y along with guide rails 60 
and 60. In addition, migration of each arms 56 and 58 is controlled by the drive control section 95. 
[0039] Along with the longitudinal direction (the direction of X), two or more developer regurgitation nozzle 
(hole) 56a is prepared in the development arm 56. A developer is supplied to such developer regurgitation 
nozzle 56a through the developer supply pipe 70 from the developer source of supply 90. Moreover, the 
support arm 59 which projects in the extension direction of a guide rail 60 is formed in the abbreviation 
center section of the longitudinal direction of the rinse arm 58. Therefore, the support arm 59 can pass 
along the abbreviation core of the substrate G by which adsorption maintenance is carried out in a spin 
chuck 51, if the rinse arm 58 is carried out Y directional movement. 

[0040] Moreover, the Ayr blow equipment 62 as a blow gas supply means is supported by the point of the 
support arm 59. this Ayr blow equipment 62 — for example, the support arm 59 — receiving — a 
predetermined include angle — accomplishing — extending — **** — desirable — a core [ pivot / 61 ] — 
revolution — being possible (rotatable in a horizontal plane) — it is prepared. Moreover, along with the 
longitudinal direction, two or more Ayr jet nozzle (hole) 62a is prepared in Ayr blow equipment 62. N2 gas is 
supplied to such Ayr jet nozzle 62a through the Ayr supply pipe 72 from the source 92 of N2 gas supply. 
[0041] Moreover, the precedence rinse feed zone 63 as a rinse supply means is fixed to the rinse arm 58. 
Rinse regurgitation nozzle (hole) 63a is prepared in this precedence rinse feed zone 63, and pure water is 
supplied to rinse regurgitation nozzle 63a through the rinse supply pipe 74 from the rinse source of supply 
94. In addition, from Ayr blow equipment 62, only predetermined distance is estranged and this precedence 
rinse feed zone 63 is located so that it may not be disturbed by N2 gas by which the rinse breathed out 
from here blows off from Ayr blow equipment 62. Moreover, the development unit 38 is equipped with the 
rinse feeder 80 which can be dropped at the core of a substrate for the rinse. This rinse feeder 80 has 
rotatable arm 80a and rinse regurgitation nozzle 80b prepared at the tip of arm 80a focusing on the pivot 
83. In this case, arm 80a rotates focusing on a pivot 83 between the evacuation location (location shown in 
drawing 3 as a continuous line) which does not become the obstacle of migration of the development arm 
56 and the rinse arm 58, and the rinse supply location (location shown in drawing 3 with an alternate long 
and short dash line) where rinse regurgitation nozzle 80b counters a spin chuck 51 in the core of the 
substrate G by which adsorption maintenance is carried out. In addition, rotation actuation of arm 80a is 
controlled by the drive control section 95, and a rinse is supplied to rinse regurgitation nozzle 80b from the 
rinse source of supply 94 or the rinse source of supply prepared separately. Moreover, each supply of the 
developer mentioned above, a rinse, and N2 gas is also controlled by the drive control section 95. 
[0042] Next, the case where Substrate G is processed by the development unit 38 of the above-mentioned 
configuration is explained. 

[0043] First, as mentioned above, adsorption maintenance of the substrate G is carried out on installation 
side 51b of a spin chuck 51 from the arm 36 of the 3rd Maine arm device 34 which moves on the 3rd 
central conveyance way 33. At this time, to drawin g 3 , the development arm 56 and the rinse arm 58 are 
dividing and standing by at the home position where the right-and-left both ends of guide rails 60 and 60 
correspond so that it may be shown. 

[0044] Then, as shown in drawing 5 , the development arm 56 is moved to near the core of Substrate G, it 
is in the condition which Substrate G rotated by the spin chuck 51 (rotation of Substrate G may be 
performed by carrying out high-speed rotation of the spin chuck 51 the whole cup 52), and a developer is 
supplied on Substrate G from developer regurgitation nozzle 56a, and development is performed. 
[0045] If development is completed, the rinse for flushing a developer will be supplied to the core of the 
rotating substrate G. As shown in drawing 6 , arm 80a of the rinse feeder 80 rotates to a rinse supply 
location focusing on a pivot 83, and, specifically, rinse regurgitation nozzle 80b counters the core of 
Substrate G. In the condition, a rinse is dropped at the core of Substrate G from rinse regurgitation nozzle 
80b. 

[0046] The rinse supplied to the core of Substrate G is dried and removed so that it may be shaken off 
according to the rotation centrifugal force (wind end phenomenon) of Substrate G also in itself, while 
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flowing toward the periphery of a substrate according to the centrifugal force by rotation of Substrate G 
and flushing the developer on Substrate G after that. 

[0047] Moreover, the N2 blow which sprays a precedence rinse and N2 gas on Substrate G is immediately 
performed after supply of such a rinse. That is, first, as shown in drawing 7 , the rinse arm 58 is moved to 
near the core of Substrate G, and the precedence rinse feed zone 63 counters the core of Substrate G. 
Then, it precedes with the N2 blow by Ayr blow equipment 62, and a rinse (it is a part for part [ for 0.51./- ] 
and ll./about pure water) is dropped at the core of Substrate G from the precedence rinse feed zone 63. 
After that, continuing supply of the rinse from the precedence rinse feed zone 63, immediately, the rinse 
arm 58 is moved towards the home position at the rate of [ V ] predetermined (for example, 10mm/(s)), 
and injection of N2 gas from Ayr blow equipment 62 is started by coincidence. That is, as shown in drawing 
8 , the supplying point of a precedence rinse and the injecting point of N2 gas move by one toward a 
periphery from the core of Substrate G. However, in order to prevent water splashes, supply of a 
precedence rinse stops, when for example, a precedence rinse feed zone reaches the inscribed circle C of 
Substrate G. 

[0048] Only by supplying a rinse only to the core of the rotating substrate G like before, and spraying N2 
gas, desiccation precedes by the periphery of Substrate G, when the flow direction and the desiccation 
direction of a rinse by N2 blow serve as reverse sense substantially, on a substrate, a water stain (residue) 
occurs and a subsequent etching process causes poor etching. Therefore, with this operation gestalt, that 
such fault should be avoided, as mentioned above While scanning Ayr blow equipment 62 (Ayr jet nozzle 
62a) toward the periphery of Substrate G from the center section of Substrate G, rotating Substrate G It 
precedes with the Ayr blow equipment 62 to scan, and is made to carry out the regurgitation of the rinse 
from the precedence rinse feed zone 63 so that desiccation of the periphery of Substrate G may be 
controlled and the desiccation direction may go to a periphery from the center of Substrate G (getting dry 
from the core of Substrate G like). Namely, if Ayr blow equipment 62 is scanned toward the circumference 
from the center of Substrate G, rotating Substrate G Although desiccation of the center section of 
Substrate G can be promoted, therefore generating of a water stain (residue) can be prevented, without 
falling behind early desiccation of the periphery generated in rotation of Substrate G Also when desiccation 
of the periphery of Substrate G precedes, it precedes with the Ayr blow equipment 62 to scan, and he 
breathes out a rinse from the precedence rinse feed zone 63, and is trying to, still control desiccation of 
the periphery of Substrate G in addition for a certain reason. In addition, since the precedence rinse feed 
zone 63 estranges only predetermined distance from Ayr blow equipment 62 and it is located, the rinse 
breathed out from the precedence rinse feed zone 63 is not disturbed by N2 gas which blows off from Ayr 
blow equipment 62. 

[0049] In this operation gestalt, it is desirable to dry the rear face of Substrate G. It is made to specifically 
spray N2 gas on the rear face of Substrate G, rotating a substrate by 300 or more rpm. moreover, the fluid 
(this operation gestalt N2 gas) used for a blow in order to raise the rate of drying of a rinse — warm air (60 
degrees C - 100 degrees C) — even if — it is good. Moreover, a precedence rinse may be warm-water- 
ized (about 50 degrees C). In addition, an example of processing conditions is shown in drawing 9 . The 
relation between generating of a water stain, the engine speed of a substrate, and a blow flow rate is 
important. Although it is easy to produce a water stain in 1 000 - 1 200rpm, if the rotational speed of 
Substrate G carries out rotational speed of Substrate G before and after 200rpm, it can control generating 
of a water stain. 

[0050] As explained above, the development unit 38 of this operation gestalt The spin chuck 51 which has 
installation side 51b in which Substrate G is laid, and a rotation means to rotate a spin chuck 51 (the 1st 
motor M1), The development arm 56 which supplies a developer on Substrate G, and the precedence rinse 
feed zone 63 which supplies the rinse for washing a developer on Substrate G, It has Ayr blow equipment 
62 which carries out desiccation removal of the rinse which remains on Substrate G by spraying gas on 
Substrate G. Ayr blow equipment 62 Gas is injected to Substrate G, moving toward a periphery from the 
core of Substrate G. The precedence rinse feed zone 63 After supplying a rinse to the core of Substrate 
G, it precedes with gas injection from Ayr blow equipment 62, and a rinse is supplied to Substrate G, 
moving toward a periphery from the core of Substrate G. Therefore, desiccation of the periphery of 
Substrate G is controlled and generating of a water stain (residue) can be prevented. Therefore, good 
results can be raised at the etching process after a development. 

[0051] In addition, it cannot be overemphasized that deformation implementation can be variously carried 
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out in the range which this invention is not limited to each operation gestalt mentioned above, and does 
not deviate from the summary. For example, although Ayr blow equipment 62 and the precedence rinse 
feed zone 63 were formed in the rinse arm 58 by one and were moved to it by one, Ayr blow equipment 62 
and the precedence rinse feed zone 63 are formed with another object, and you may make it synchronize 
migration of Ayr blow equipment 62 and the precedence rinse feed zone 63 with the operation gestalt 
mentioned above. Moreover, although the configuration with which the precedence rinse and the Ayr blow 
were combined is shown by this operation gestalt, even if it omits the Ayr blow and performs only a 
precedence rinse, desiccation of the periphery of Substrate G can be controlled and the operation gestalt 
and the same effectiveness as abbreviation which were mentioned above can be acquired. Moreover, since 
it is the same, a precedence rinse may be omitted and only the Ayr blow may be performed. Moreover, with 
the operation gestalt mentioned above, although the rinse feeder 80 and the precedence rinse feed zone 
63 are formed separately, the precedence rinse feed zone 63 may serve as the rinse feeder 80. Moreover, 
although the example which applied this invention to the spreading development system of a LCD substrate 
is shown by said operation gestalt, it cannot be overemphasized that this invention is applicable to 
spreading and the development system of other substrates, such as not only this but a color filter. 
[0052] 

[Effect of the Invention] As explained above, according to this invention, the substrate processor and 
processing equipment which can prevent generating of a water stain (residue) at the time of spin 
desiccation of the rinse after substrate development can be offered. 



[Translation done.] 
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20 ^a^.-^ h (DEV) 3 8K.r}\.>xmWT2>. 

[0037] ^mmB^Dm^mm^-^ 7 h38«, 1 
©gfe^i^tf^^si^fc^sn-cu^. *<*^c 

¥!°I^Bjtg%Xf>^-tr,.^ (^7— is) 5 16. C© 
^i7 5 l©±^SP«:H*a.-^Xb->^-f vf 

5 i {C5R»e^snfcs«G*'afflLr±*8giJ*iggp-r 

S#JgRgit^©@e* 7 7-52 (03 tc«0^-a-T) 
<!:. CO0K*^5 2©±^8PtCteiti=,ft5g# 
30 (0?n1i-r) i*fl|itr«,»4. ^cfc. Xf>^* *d75 
1«. -e-©HKI45 1 a*s^l©*-$ (0&#f8) M 
lfc<t-or@K3nsc<k«:j;«). 4KSM5 1 btctSS 

$n^s«G**¥iae3 -a-* c tds-c^ s 1 1 

0^165 1 a ii»2 O*- 2 (C A -5 tl5 C 

itcto. msvtp&mmmsstcigtix&ib-rzms 

(DM ^>7-AiS3 4 i©P^r8«G*^WStTC <»: 
* J -C^S 0 S*-afMl, M2©|gSb«lgKl*fJai8|59 5 

©^{cwr^^-^^-^w^n-ct,^,, 

[0 0 3 8] ^t>ft^5 lWMfMCCK, ^3©* 

^6MS§3 3 (Y^(6l) K.faixmvzmm-ftoyij 

^KU-A6 0, 6 0:&sS:W6txri^. C©iS^ ^/ 
^KU-;U6 0. 6 0IJ, Xt>ft y^5 l©cf^O 

?>©^W KU-;U6 0. 6 0CC«, 31^i««^m<bL 
TOit7-A5 6i ';>XT-A5 8i*l^lftpItg(C 
SiE3nri>S. S7-A56, 5 8tt, iJJFl,-)l> 
50 60. 6 0^U^K*VFU-;l/6 0, 6 0 iBgifi 
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$&r2>Hft (x#isj) vzmzfxis*). HA fu-*b 
O. 6 0K»oTY#fr^&lbt-£c£#-c#£. & 
*J. ST - A 5 6 . 5 8 ©^ttttigttPfflSP 9 5 ft«fc -> 

■c^iais ft*. 

[0039] 6tC». ^©g^fr <X^ 

fa) K£oT«&©JS&?Kl»±fflyXjU (?L) 5 6a#l§: 
W6tirt>*. cn6©^?gRtto-/X;l/5 6aK(J, 

9 0*i6^M«*&e7 0=&/M^r^?S 
aHJy&3ft£J:5itft-?Tl,>S„ */c. 'J>X7-A5 
SCg^l^BStfASMCtt:. FU-;U6 0©JI& 10 

i'ot, y>XT-A5 8#Y;£fa 

#Sb<*ft£<t. ^e>ft^5 1(C!Rf^3Wi 

[0 040)$fc, 3^7-A5 9©$tigSPK:ttXci- 
#X{ftte#8<»: LtCDi7-^P-gg6 2**3^;* ft 
C©i7-Xn-$Sg6 28:. 0,it«3£}$7- 

A5 9(c:ttOT^©#g£i£bTj£efT:*sD. »$i 
<»3£*»6 i*^i>ct;fc£0ajtg (*¥®rtriHl«ioi«l) 

tCRt?feftTl>&. ttc. !7-^P-ga6 2(Ctt. 20 
^©^#ft«cSoTffiifc©xy-i«tH,/X.»U (?L) 6 

aKtt, 0J;tttN 2 ifXte&MB 2^6x7-«l&t7 

2*^L/-rN 2 tfxtf&f&Sft-Sct^tt&^ros. 

[0 04 1] Sfc, ';>XT-A5 8K«'J 
#Sit-C©5ttf y>X?fc{JM6Si56 3#@R3ft-C<,> 
-5. C©5fcfir 'J >X^^&SP6 3M£v>xmttosz 
A (?L) 6 3a*5g:W6nT*J»3. >J >X^ltfcmyX;U 
6 3 aCC« >; 9 4 *> 6 'J 7 4 

*j. c<dMt y >^ffitt*&gp6 3«, cc^e>p±msti 

S'J>Xl*!i7-^a-gg6 2*>6«W3nSN 2 
#x«:j:om;*ft&t>J:5fc:. x7-^a-8§6 2 

tt^y>^?g«*&j|g8 0*ii^-c^5„ c©y>*jg 

«*&«S8 0«, 3M8 3£4M>tt@»inJtgftT-A8 
Oai, 7-A8 0 a©5fc$gKia:We>*lfc:y >**Klttm 
^;l/8 0bi*WUTI,^ t C©t§A. 7-A80a 
tt, i®7-A5 6ijJ;C;'J>X7-A5 8©i«l©W 40 
JSK&6&i,>jgiS{4g (03(cH^r^^*a-2»{4@) 

g&«:y>*i$n±tbvX;U8 o b tfsftfiSftS y 

iteftg (@3(C-*JjMSr7n<*ftS{4g) £©Rfi-r\ 5? 

*&8 3£i}M>K:HS!i3tt5„ 7-A8 0 aOlelKj 

W)mtmmffiw$$9 5 tc «t orsij'iaisn. y >x?ttttti 
^x;i/8 0 b«:«y >x?$ey&aa9 4 *fcttBij<@tci9:w 
e>nfc y > x memmfr h y > x^i^s ft s j; 5 k 
ft^tuj. sfc, BiriSi/fc^fStjfc. y>x« t n 2 # 
*©#{£*& feRIMMaW 9 5 ec J; -> x mw 3 ft* J: *> tc 50 
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[0 042] ±fE^RS<D^^a J.- F 3 8 tC 

[0 04 3] mfai/fci^tC. »3CD*5fe^iiSg 

3 3 Z&W}?Zm3 <DJ 4 >T- A«£«f3 4 ©T-A 3 
6#>6»ffiG#*e>*i» -,d>5 l©ifcgffi5 1 b±CC 

«R«N5g#;*ft-&„ c<om. m&T-A5 6 tv^xr- 

A5 8K. 03CC^Sft&<J:5K:. FP-.>U6 0, 

xmnstztix^z. 

[0 044] Mc»r. ^{c^ftScfc^&c. 3i&r- 
a 5 6 ^ssGo^^ia^i^aiis * f> =^ + 
*5 lccfcora^G^HK m&G<mmz. xe> 

6 a*>6^^*««G±tC«*&3nr^^f^ton 

[0045] 3I®*15S7 31«}g*8fet,^-r/cJsf) 

JWfclft&ctt. 06Ct^3ftSJ:5K:. y>xjg«^g 
8 0 ©7 - A 8 0 a 8 3 £tp<l>CC 'J > 

g^ins&stv. s«G©^gp{cy>x?gtta^x^ 

8 0 b*s>ft(6l3*lS. ^©tGSIt?. y>XMttffi-/XjU 
8 0 b*>6SfiG©*^g|5{cy >^WiTStlS. 
[0046] S«G©tb-^SP(C«|§$ n/c y >X?S{*. 
*©fS, S«G©lHlK«cJ;-5a'C^{cJ:or»«©^a 

-ene#fe*«G©isi^c^ 
[0047] */c. c©<t y >^?g©«*&aii:^ 

-SJr^SC. 'J >X7-A5 8*iSSG©^fti5^ig; 
Si!* ft. 5fetfy>XjS«*&g|J6 3*5SKG©tti^§i5{C*f 
|6j$ft-5. ^C»r, I7-^D-J®6 2!CJ:5N > X 
O-K&tf L/T. 5ttf y>X«tt*&§|56 3^6y>^^ 

(Csj^tfiMTk^o. 5 y f^/^~ i y .y Vfr/ft) 
*5SSG©cp^«:?sT$ns. ^©f^tt^tc. 5t?fy> 
x jffi^&gp 6 3 #• 6 © y > ^«©SM^%iK w 6 . y 

>^ T- A 5 8 **■€■©*- A;J<y-> a >{C(rJ^-C0tS© 
iifiV 1 Omm/s) r^ftsn. pJB#{cxr 

-xp-gg6 2*^©n 2 ^©«*f*^*&sn-s. 

H8«:^§nSJ:5K. 3tet?y >*©&*&«£ 
<tN 2 ^^©«W*3&iS«G©*^gi5*i?,^2g|5K:(Sj3&> 

$fe?f y > x ©«i&« , « 5ttf y > ^^«^sp^ss 

G©rtSR C «:» L fcBR{C(?± 3hl». 
[0048 ] fi£3fe©«t 5(C. 0iKT&*&G©EfJ>i>g|5© 
*«cy>X^#y&L/TN 2 

{*. SffiG©^i22§Pf^jti*i5t?fU. N 2 XP-(CJ:* 
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SCiKJr-otlfilfi:*^ mm *Hfe£U -e© 

<> ffimbtc^Sic, gSGfcP&S-tfftrt^xT--:/ 
a-3£g6 2 (iT-«tfUXJl>6 2 a) £»«G©tf 

6 2 «c5fcff t/TMf 'J >X${fcftgi56 3 #>6 y 

ttto-rsi^ccL/rt^. -r&t>*;. s«G*isi&;*-e 

&*U6xT-:7a-$Sg6 2 *S«G©**^6^2«: 

isj*^-c^++>-rti«» *«G©iHiKr^-r-5iMia 
m>mm&K.mi* t s c ± & < gSG©**^©^ 

St) ©I6^«:RS±-C#S*'. ^hTtttfc, S«G©JS 

1"5x7-^C-§g6 2K*1f Lx%n y 

gP6 3^e»y>^*lttWL.-C. S«G©JM22SB©fe*i 20 

6 3«x7-:/ti-g|g6 2*^Hf«Kil/cWgtraLr 
tfcgSft-CO-Sfctf). $fe?f y>*$«il&S|56 3*>£l!tHi 

5*1-5 y >^jg*5iT-^n-iig6 2*>6«m3ns 

[0049] **5S^mtC*i^-ttt. S«G©»Bl©fS 
i«f&^iiW$U>. AttWtctt. 30 
0 r pmJy±-C»«4lsIK5-a'^*«6. S«G©*ffi«C 

jttaaEfclSjJiSttSfctf). 30 
BS-CWN, *jaM (6 0'C~1 OO'C) KUt 

At>. *fc t 5fetf y>xSE4S*<fc (5 0-cmS) or 

£. *«©03fc&fc£tf:/PHJfEfi<!:© 
W^ttfig-Cife*., S«G©[llftoIg# 1 0 0 0-1 2 
0 0 rpmTB*»**SfecaW S1£G©l§IfeSS 
£2 0 0 r pmBaf£{cr£<t> *»*©^*SH*iJt?# 
5. 

[005 0] ut^w L-fcj; 5 tc. *mmmi&<Dwimm 

h 3 8 «. «£G#s«£g$ft.Sf£gffi5 lb* 40 
WT-2)^f >^l-?#5 1 <!:. *f>^+ ? £5 1 £@ 
3£3-tt£0$K#f3 (11©*-^ Ml ) 3i&fg£8 

/c*©y >xM*»SG±cc«*&-rs$fetf y >x?g«if& 

8P6 3,!:, S«G±CC^X5:e>:^mSC«i:{Cj:-5rS 

«G±{c^-r*y>x«^^56T6xr-^a- 

*IS6 2 xr-^o-8g6 2IJ. SffiG© 

KftftfU 5fcff y>^?g«*&gi56 3tt. »«G©cfJ^gp 
Ky>X»4tt»l/fca. x7-yD-gg6 2*6© 50 
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r>r^«jL/^*se»y>x®?r*^GK:«*&-r'5„ 
»«G©^iagp©i£j»>&«i*ijL<-c7K^ mm) 

©fS£&Ki±t*#.S. ^-©fcS), 3ifiyifi3&©x?*-> 
[ 0 0 5 1 ] fc*J, *^HJ«. gJ«l,;fe&fg»Jg&:Rg 

S3n-&fe©r«%<. ^©sg^aiuiL/^t^H-c® 

utcmmmmvit. x7-^B-^g6 2i*tf i ;>x 
?geMi&Si56 3<b*iy>^T-A5 8tc-^*-cg;W6nr 

— &X-®$bZtltdiK X7-^D-S16 2 iMf 'J > 

i5fe?f y >*s*ft*&a5 6 3 (mmmm <* # * <t 5 (c i, 
Tfc&l*. **^.^-c». 5feify>xtxr- 

-^O-SfBSltMf'J >XKWIf«oTfe, SSG 

©ji2gp©i£M*tt!$ij-ct. m^btcmmmmt^mm 

ft y >x =&=gis itxr- -/cwtf % r> r 

*/c ^t/ciafejf^-ci*. y>^^*&^g8 0i 

5fe?f y > X^lggB 63i * KR» 6 tir ^ 
Mr y>xjffi«J&g|56 3*iy>x?Sttt^g8 0=&**a 

^©^^^a^^^Atcjlffl i//cM^S4art^ 

• 3s«*aa->x 7-a (c*^hj* jtffl-c t s c t ^ s 

[0052] 

s«^f^©y>^?g©^k->i£^{c*^^ mm) 

[02] 01©LCD^jS^g*fflC^cS3j&XS©^ci 
[03] ^^©-^llSJfJflgJC^S^^a^- 9 h© 

[04] 03©^*aa^.x^ h©-gp»iffi*w-r-2>8i 
[ m 5 ] 0 3 (ommmmz.- ? \- ©«j^©^ 1 

[ 0 6 ] 0 3 ©IMIax y h ©«jfp©m 1 ©Pi^m 
[ 0 7 ] 0 3 ©^toffl^x i. h omitvm 1 

■r^ffl0t?*-2.. 

[0 8 ] 0 3 (DmtoMMz.- v V ©ib^©^ 1 fmzm 
[ 0 9 ] 0 3 0W»x h <Dim2kfr<D~m*m 
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5 1-Xf>ft^ 
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ftlOO l/rafn 


100mm 


! 300-1B5rpm 






2 




3 


300-1S5mm 


wc 




4 


lOOflC 


5 




IRL 


PL 


a ! 


ftSOOI/min 


100mm 


300rpm-150rpoi 
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gjgg cxxT 
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su 
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816 
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.S3 
.S4 
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(10) &m 2 0 0 2 - 5 7 0 8 8 

C51)Int.CI. 7 «S0iB# FI rv>K (##) 

H 0 1 L 21/304 6 4 3 H 0 1 L 21/304 6 4 8 H 

648 6 5 1 B 

6 5 1 6 5 1 L 

21/30 5 6 9 C 

21/306 21/306 J 



F 2H088 FA18 FA21 FA24 HA01 HA06 

HA08 Was WQO 
2H090 3C07 JC19 LA04 
2H096 AA25 AA30 GA29 HA30 
5F043 AA37 BB25 CC12 0012 DD13 

DD30 EE08 GG10 
5F046 LA03 LM4 LA18 



